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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method of a positive electrode active material for a 
secondary battery having high energy density and excellent 
repetitive charge-discharge performance and to provide a 
secondary battery using it. 

SOLUTION: This secondary battery uses a positive 
electrode active material LixMnaNibCoc02 obtained by 
heat-treating a mixture comprising a trivalent transition 
metal compound in a temperature range of 950-1 100°C, 
(where, a. b and c should be positioned in a range shown by 
a region surrounded by lines connecting four points 
comprising a point A (a, b, c)=(0.5, 0.5, 0), a point B (0.45, 
0.55, 0), a point C (0.25, 0.35. 0.4) and a point D (0.3, 0.3, 
0.4) on a ternary state diagram expressing the relationship 
thereof, and X should be 0.95<x/(a+b+c)<1 .05). 
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m.. L i CFaSOa. L i N (CFaSOa) 2. L i N 
(CzFsSOa) 2. L i N (CFaSOa) (C-F»SO 
2) . L i C (CF3SO2) 3. L i C (CaFsS 
02)3, (CHa) ^NBF4. (CH3)4NBr. (Ca 
He) 4NC I O^. (CzHb) 4N 1 . (C3H7) 4NB 
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1 f 
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[00 3 6] jE®ro3feg«^^^T'*)SIE«iSifeKi: U 

bTli. — fiS^L i xMXz, L i xMNyXz (M. N»± 

L i ,,Mn2-,MxO* (Mtt. I Ti^tVIIIl^ro^JSi (01J^ 
Li. Ca, Cr. Ni, Fe, Coff31 aHlUti 
0?5c3ll) <Sf*Sip«f SKy5^>>A-&:SrS?#^JRg?-ft 

$f*b<li*fe«^fi(^-^,*^b0^y g 2-Cfc5o ) 
[0 0 3 7] mi.3'}-^J>^'^m\\L^m\-Clik<n>lEm 
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MnOz, MnzOa^WlU^^t^JS-fk-^ife, Fez 
O3, FeO, FeaO^, N j aOs, N i O, C0O3, 
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yu— :^^y-fey ^^OZ/nfc'U^-j^^iyK^iD^CO h 

y (y^) Ttj^yu— :^^y -fey ><?53^f^u:^:^-:^iy 

[0 0 5 91 fitflET^ y h^y irii, ^fettsis 
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[ (7« i?') Ti^ y D = hyyK ^ n h vrz h y /u 
^] ; ^l&fPTyU3— yu [ (;^^$') T y yUTyu=i— yw 
^] ;^fflfPT^>- [ (;^^^) ryyUT^V. 

^yu (y^) r>:^yu-h^3 

[N-tfnyUfu y K^'. t^riyUf y ; :^U:7 

-fy:/^U>^. ^VT'i^. (C6~C5 0) a-:^ 

[0 0 6 0] SiTlS^^=¥>'-^y •v'— (CO\/^T^?il^■t"^ • 
iyi^/l^^—y'jum { t:*;:^ :7rc y — yUA v^^^^y 

yK *3S<t:tf:^7 3iy— yPAi^^y £^v?yu^— 7"yu. :7 
in/— yt-y^J^^^yrJ^r/y v-ixyUj:— y^yU, 30 
^y v'i^>'^^— x/U^} . :/y v^v^yu:3ix^7^yix 

— '>v>yu^^7^yu^) ^ :^ y v?yUT ^ ^^Sl {V 

flgil;^:x:7}f:^i^^ KW {3, 4 v/- 6 > f^yU v-^ 

o^:^'>yl'y 5^yU;3j7yU/J?a5^i>U— 3. 4^y^^iyiy 

So Z,^h(0:x.if.e>^^ym%\t^ b< J:iS3!^klr'JS:^ 40 

[0 0 6 1 ] ^^w\\M(omt\.x\i. fliflSB^^Kyr^ 
{v^^^w^-hyr^^-, hy^^i^^^hy^ 

3. 9- (3-T^ /T'o tVu) -2. 4. 8, 1 

0 -t' hP:d-^1h^t:*cr [5, 5] ^l^^til^m . 3^" 
#1^3KyT:^:/ffi {y ^^^rv^UV^v^T^ 'JT%jy 

ainyuy v^) , TKyr^ Kffi w-i'^—m.Tf>^')T 
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^yy^y'l^) y^J—jV, 2-:3i5'/^~4 -y f^yU-f ^ 

[0 0 6 2] m^^yi^r'r-hm^m•r^'ey-^'-\z 

oV^T0il;^"rSi:> h/i^::^:^^;^^ y z^r-r— h . i^y :yi 
^y'l-y ^>^v>V y v^T-t-— I, 6 — ^^D-Z^i^l^ 
v^^yv'T-t— 2. 2. 4 (2, 2, 4) -hy^ 

>'v^-l' y v^T-^— 4, 4* -iyiy^ u-^^iy/u^ff 

yi^T-r—h. 3. 3' ->?y^yP>?:7 3i::iyU 
4, 4* -v^-YyiyT'^-h. v'T::i>^>^>'i>^yv'T 

m-^>'U>'i;'>r y£/'T-?— hyy^yu^^ir 
iyi^>-iy-f yiyTi—h. 4 yy^^^'i^-f yi^T-f-^ 

1. 5--^:7iJ^ U^^v;?^ yi^T-t-— trans 

[0 0 6 3] fififs-f y v-T-^- hmi^^i-^^/-^-^ 

{tK. ^^lx>i/y =i-yK >^Pl:-U>' 
:/yra— yU, i/iJi^ UV^/ y 3 — yK t^T^ntfUi^^y 

n-yu^} , {i/y-fe-yv. hy;^^n- 

yP:/D^N-v, 1, 2, 6 '=¥1^>' h y yu. hy^i 

y—j\^T^:^m) . 4'&m'&i» {-O'lJ'aiy ;;^y ^ 

— /l-x ^^U-^/i^T^ hyuyv^T^^', v^:7;c=: 
y^yU:/yU='i>'K^} . S'&te'fk'g^^ {2, 2, 6, 6 

yK h y T:5:y/j:^) . 6 'g'^'ifc^-g'^ {yyu 

t'h-yu. -^>-::ih-yu, XyUv^l^-yu^) , ^-^mit 

{;^ — n— ] , Xt|t;Jf y 31— T^yu/K y 
vi-S {flfrlB^y >'U3^(lsKyr$>'(Ornf U^^;^-:3!r 

;??.7^yu/if y yw [tulE^K y yut {Tv^b" 

-k/<i>y^, y-yy-yi-^} ttDjg-g^^^. 7Ky^:7^n7 
h>;^^y yu y £ -;^7ro ^iJ' hy^) . t K 

[0 0 6 4] ttiis5is<igs:iC{::fo/coT. m%i:mm-t^ 

it^mm. V])Tj\^^j\^:^.y.y ^i^m. T^y« [^y 
T^yffi {N, N-v^y^yUv':?^ D'N.^^v^yUT^ y. h 

y^i^yuT^ ^-^l . iStt^yr^y^ {b-ys^^-, n 

-y^yi"=eyu:^ y >'^) , i>r {N, N. N' . 

-7" h^y ^yu^^if^u^'v^T^ y. N. N, N' , 

N' -T'hv/^i'H, y-yt^y-yr , hy 

T^yffl (N. N. N' , N* -^y^y ^yUv^:3^f^U 

yhyr^y^) . -^^r-y-^yiffi (n, n. n' n* ~ 
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(DAB CO) . N, N' -v^;^^yHf-^7-:^>'. 1. 
(5. 4, 0) r^Vx-fe^--? (DBU) ^) ^fcl>- 

10 0 6 51 *^B^»r#5#^*m«?^«?t&<±. 

IE® i: A# <!: ;JS#^7Km^l¥««?lfeffl ±^<\—^^^\.xm 
Sro*s»*bV\ aJSfetLTIi. ?ifJET'l*tS-t-5;ii: 

[00 6 6] y ^ r> A - ^k«?tbo^^^-3^»:o«■iis^ i bx 

W^tferteBiiat^^^Jg^wyWAt LTI4. Tlf y J-^Ui^^^f 

[0 0 6 71 ))^^j->-igK.mM(Dmm^-^\'^x\-i.m^Wi 

[0 0 6 8] 

SlrfcTtoTfflV^S y (LiOH/.Ct') COli 

[0 0 6 91 (^IS^!) 1 ) ~*tt}*»rj;^)L i i.oMn 

o. asN i o. 42C Oo. saOarof^ffli 

MaaOs • KsO, N i cOs • HzOSt/C ozOa • Ha 
O=l:.Mn:Ni:Co = 0. 35:0. 42:0. 2 
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Oa • H^O(Om^i^^mt^^li i zOa • HzOJ^t/C 

oaOa • HaOOifegs^^acirSr-tn^'iro. imo 1 

/l(7?7KS?-fli^hy!J'A7K^fi$'f'{c:, ^^a-C. pHSrl 

Sr, Li:Ni:Mn=l:0. 35:0. 42:0. 

2 3W3t»Jtt/iSi5^a?S-^$1irfcS. ®em#H» 
T. 4 0 o*c-r-5B#fB^, ggvri 0 0 oiCTs^rB^SiiO! 

S-r-5wi:T% L i i.oMno.ssN i 

[0 0 7 0] mmm2) -f;ii^f^^m\zx:bLi^.o 

Mno. 35N i 0.42C oo. zsOzCO^I^M 

L i OH. MnzOa • H2O. N i 2O3 • HzOXt/C o 

zOs • H2OS:. Li:Mn:Ni:Co = l:0. 3 

5:0. 4 2:0. 2 3 C05cSit t ?t ^ i 5 

$ 1 PL m^m t^Ji^X^ m^fj^W 

4 0ox:T5^ra> j^l^Tl 0 0 CCTSNpH^Ja 
n o. 3s N 

(0 0 7 11 (MMMs) -j^i^^jSJta 

Li OH. MnaOa-HaO. N i 2O3 • H20. C 02 

03 • HzOXO^BzOs^. L i : Mn : N i : C o : B 
= 1:0. 35:0. 42:0. 23:0. 001 (Dtu 

V—^n^^-^ti'^. 4 0 o^Ct-s^FbI. ^v^Ti 

0 0 0t:T*5NFF^g&*Q.S-t-'5C: ch-rr. Lia.oMno.as 
N i oo.2302-e^$nsa^OiEffiS%^ffSr» 
30 fco 

[0 0 7 2] mMm4) --110 O'CS&JOjS 
L i OH. MnaOa ■ H2O. N i 2O3 • HaOXtJ^C o 
2O3 • H2OS:. L i : Mn :Ni:Co = l:0. 3 
5:0. 4 2:0. 2 3 OS^it ^ i 5 l-TKd^ffl 

4 0 o'CT'S^K. m'^x 1 1 0 o*C-e5^Fpl?^«i 

n o. 3s N i O. 42C O O. 2302*T? 

40 [00 7 3] (^Jte^SjS) — 9 5 0*C^«lS 

L i OHs MnzOa • H2O. N i 2O3 • HzORXJ^C o 
2O3 ' HzO^r. Li:Mn:Ni:Co = l:0. 3 
5:0. 4 2:0. 2 3 (OTtmitt^J:^ X 0 ^^:^i>^mm 

±x(Dn'i-m^i nmmmtfji^jiiom^^^ 

4OO^T5 0#Fa^. ^VNT9 5 0*CT'5BtFB^ift^Eii^ 
't^ ^ t T*. L i 1. oMno. 3sN i o. 42C Oo. 2302*Xr?3^ 

[0 0 7 4 J (HJSi^iJe) L i OH. MnaOa • H2O 
50 RXJN i 2O3 • HzOiSr. L i : Mn : N i = 1 : 0, 
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4 5:0. 5 5(Oytm^tti:?>Xoli:i7h\Zimm^'^. ± 
TC0&-7-^75Sl Mm*^t/.^5<}: 5S^fe'^L. ;^yV 
-^tVtco ^#6.i^fc;^^y-^:|^:^^i±fc^^. 4 0 or 

•C> L i i.oMno.^sN i o. sBOsT^^tl-SffijEiKOiEfii 

[0 0 7 5] (MMM?) L i OH. MnzOa • H2O 
RXfN i 2O3 • HaOSr. Li : Mn : N i = 1 : 0. 
5:0. 5(07tmftttj:^X^\:iyk\zmM^it. ±X(D 

LfCo #e>ttfc;^^y-Sr^i^$-ti:ycf^. 4 0 0t:T5 

NfFbI. m^xi ooox^xs^mmmm-r^ztx^ l 

10 0 7 6] i^mms) L i OH. Mn^Oa • H 
aO. N i aOa • HzOS^T/C OzOa • HzOSr. Li : 
Mn :Ni :Co=l:0. 3:0. 3:0. 4<Dyz^ 

^y-SrKJ^$-fr;tm. 4 0 ox:T-5^rB^. ggv^rio 

0 cc-cs^ra^ais-rsr tk-^. Li1.oMno.3Ni 

0.3C oo.402T-^^ttSm^<^jE^S^K«:#fCe 
[0 0 7 7] (|llffifi?iJ9) L i OH. MnzOa • H 
20> N i 2O3 • HzO^^I/C 02O3 • HsOSr. Li : 
Mn:Ni:Co = l:0. 25:0. 4:0. 35CC> 

fc:^^y— SrK;J»*-fr)tm. 4 0 0*CT-5Ptra. jggV>T 

1 0 0 0"CT-5^FBl^MS-r^r Lil.oMn 

o. 25N i o o. 3BO:^X7^:;^j^l^m^<DlEmtS^Mi: 

[00 7 8] (itmm 1 ) — 1 2 0 ox:i^mm 

L i OH. MnzOa • HzO. N i 2O3 • H^ORXfC o 
2O3 • HzOSTx Li:Mn:Ni:Co=l:0. 3 
5:0. 4 2:0. 2 3 (T^TC^it ?i ^ J: 5 t^TKJc^® 

t^. 4 0 0r-C5^Fp^. I^V^Tl 2 0 0*C-C5I^Ki&M 
S'f'S w i:!?. L i X. oMno. ssN i o.«C oo. 23O2T? 

[0 0 7 9] atmm2) ^9 o ox:-^Mm 

L i OH. MnzOa • H2O. N i 2O3 • H^ORXJ^C o 
2O3 • HzOSr. Li:Mn:Ni:Co=l:0, 3 
5:0. 4 2:0. 2 3 (Oytmittti:^ X o \C7i<.\zmM 
^it. ^X(Om.'=Fm^'^l PLm^mtfj:^i:omAn^ 
L. P^^V-itVfZo W^tufc^^y-SrStit^it/c 
4 0 OrT-5B$Ra. ^1^X9 0 OrT-5I^PBm*Qf31 

^ CT "C. L i 1. oM n O. 36^ i O. 42 O o o. 23 02*^?!^ 

[00 8 0] ()t^m 3 ) - 7 5 ox:mff!^m 
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L i OH. MnzOs • HsO. N i 2O3 • H^ORlfC o 
2O3 • HsOSr. Li:Mn:Ni:Co=l:0. 3 
5:0. 4 2:0. 2 3 (O^mitt ^J:^ X ^ \::7K\^mM 

±x<o&^m^i Mm^mt^i^xom^mvi^ 

L. ^^y-^fkLfco ?#bixfc^9y-S:K«$-fr/c 
^. 400t:T-5^K. 1KV>T7 5 0'CT-5^rafRl«tS 
i-Srt-t?. L i i.oMno.aeN io. 42 C Oo. 2302*X?7J^ 

[008 1] {lt;tS!0ij4) Mn (NO3) 2. N i (NO 
10 3) t^RXfC o (NO3) 2Sr> Mn : N i : C o = 0. 3 
5:0. 4 2:0. 2 3 ^TC^lt t J: 5 tr-^tl^H 

tCli?) L i i,oM n o. 35 N i O. 42 0 O O. 2302'C^$it'S 

[0 0 8 2] ilt^ms) Mn (NO3) 2. N i 2O3 • 
HaOXr/Co (NO3) 2^:. Mn : N i : Co = 0. ' 
3 5:0. 4 2:0. 2 3 (Oyzm^t^J:^ i: ^ 

n O. 3G N i o. 42C O o. zaOz 

20 ^m^<ojEmfs^wi:m^o 

[008 3] ()t»««l6) MnzOa • H2O. N i (N 

O3) 25:T>*C o (NOa) 2^. Mn : N i : C o = 0. 
3 5:0. 4 2:0. 2 3 (Djtm^tti:^ X. ^ Iz-^tl^ 

feJC J: L i 1. oMno. 3sN i o. 42C o o. 2302't^^$lx 

[0 0 8 4] (Jte501l7) Mn (NO3) 2. Ni (NO 
3) 2St/C 0 203 • HsOSr. Mn : N i : C 0 = 0. 
3 5:0. 4 2:0. 2 3 (?^S^Jt <b ?i -5 i 5 t-^tt^ 

30 timiv^^. u^<DJLm\t,mMmi tmm\^vx. *a: 

ffilr J;»3 L i i.oM n O. 36 

[0 0 8 5] (itg^MS) L i OH. MnzOa • H 
sO. N i O. Co 0^i;^B203$r. Li : Mn : N 
i:Co:B=l:0. 35:0. 42:0. 23: 
0. O 0 1 <?55c^Ji:i:*^J: pJwTKtwjgaiSii:. t^TO 

Lfco £JLi^<^xmii*M0S2 ^:P^itrbT. i^i^m-^i^ 

fwJ:oTL i X. oMno. 3sN i o.42C oo. 2302"C^$Jx 

40 :b m^<ojEmts¥ow^nito 

[0 0 8 6] (it©F(l9) L i OH. Mn02. N i 2O 
3 • H2O. C o 0Xi;«B203?r> L i : Mn : N i : C 
o:B=l:0. 35:0. 42:0. 23:0. 00 

f^<Di:m\'xmmm2tmm\^Lx. fmt^^m^xox 

L i x.oMno. 3sN i o. 42C o o. zsOzXTik $iri^)S,pl^(D 

[0 0 8 7] (i:btS0iJlO) L i OH. MnOz. Ni 
50 O. C 02O3 • H20jiI>'B203?r. Li :Mn:N 
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i:Co:B=l:0. 35:0. 42:0. 23: 
0. 0 0 lc07c*Jti:?S?) J; pt-TKlrSgS^-fr, ±X(0 

m^m^i um^mtti:^^^M^^\^. ^yy— ft 

JwioTL i 1. oMno. 3sN i o. 4sC oo. aaOatf^^iX 

[0 0 8 8] (JttSi^aJl 1) L i OH> MnaOa • Ha 
O^tJ^N i zOs • HzOSTs Li : Mn : N i = 1 : 
0. 5 5:0. 4 5«>3c3^Jti:/^5 J: 5»w*t-SS)S$ 
-a-. ^T£DiK^@*5i /zm*fg§i:7t5J;5S^i^^L. 10 

0 0*CT-5Wra. il^V^-Cl OOCC-^S^raiRiMS-t-S 
ZtX'. L i i.oMno.asN i o.7s02T?^$ix5fflj5fero 

I0 0 8 9J (JttlE^yi 2) L i OH, MnaOa • Ha 
OStJfN i aOa • HaOSr, Li : Mn : N i = 1 : 
0. 25:0. 7 SOTci^Jt.t'fcS J; 5tw7K{-!ljSI^ 

0 o*c-e5^ra, jggv-'Ti GO cct^s^Mffttos-rs 20 

rtT, L i ,.oMno.«N i o.602-C*$jx5)*U*OiE 

10 0 9 0] (lte!0ljl 3) L i OH, MnaOa • Ha 
O, N 1 aOa • HaOST/C OaOa • HaOS:, Li :M 

n:Ni:Co=l:0. 25:0. 3:0. 45 (Dyb 

:^7V—'k1fm^'^ti'^. 4 o 0'CT-5^M> m^-Cl 

0 0 O'er- 5 ^m^Mm-t^ r t T% L i i. oMn o. as 

N i o.aC oo.«Oa-e^$tl-5«aj*«OjE®?S!^KSr» 30 

[0 0 9 11 (ttef0ijl 4) L i OH, MnaOs • Ha 
O, N i aOs • HaOJ^U^C OaOa • HaOSr, Li :M 
n:Ni:Co=l:0. 25:0. 5:0. 2 SCOtc 

;^7y-Sr8;i^$-e:fcm, 400'C-e5^p^, m^xi 

O 0 0'C-T?5^Pa?¥ftftl!S-r5r L i i.oMno.as 

N i o.»C oo.36Oa-C^i^$ix5«ajES;03lffie«bK«rt§ 

fc, 40 

[0 0 9 2] isi2(r, ±nmmmRUitnmizi':>x-B^ 

[0 0 9 3] (*?l?^m>l!ll~9SU:jttSjm>1fel~l 
4) ±fEroJ:5{wLr-g-jE!S;L>tIE«BSi^lf, ^S»J-Cfc 
i>T±'f-i^>'^y y i^R.X/m^mX'»?i>^}) y ly^ti:'- 
y t'^' (PV d F) Sr. mSltS 5:10: Smm^^X 
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m^L. N-/f->'l'- 2-lfn y K^' (NMP) $r*D;t 

5r;?$ 2 0 /im©T/i'$ = '>AJS^l;i$:±(7?— ::^<offilc: 
H^fljL, ii85 2 5'C<^?^ffifT?i^fi:«i^, 

mizmsu MBTi 3 0"CT'i 2mmm.mLt:.m. y 
[00 94] Mmunxh^Ammm (w-t^&^e ^ 

m, ^yi^'^mSimmKiiimmf^ (dooa) 0. 3 3 
7nm, c^^fo)<Df^^m^<0:kt ^ (Lc) 5 5 nm) 
RU^Dyy^[:\i'=^Vy^>' (PVdF) Srfi*Jt9 5 : 
5<?3fiJ-g'T*ig-B-t, N— p'^yU-2-f n y (NM 
P) Sr*Px:T+5J-jEiegL, ^m-<~:^ hi:mt. 

OnC-ei 2^rai£«iLfcg^, yu:^jDXb, lcin=0?P3 

[0 0 9 5] U-V;*— d?^,— hST/v>^5^yP*— Tj^E 
^>-HS:<^fflJtl : l<^fiJ'g-C!iS^Lfc?S-&^iElc, ^ 
7s'5ll3%Sj»»ia-t?fo?.L i PFeSrlmo 1 / 1 <0i8 

7K^J-4I4 2 0 p p in*?S i: Lfc. 

[0 0 9 6] Jbil!Lfc^«-S:ffiV^T=-f i^Si^^TKfli^K 
mMi^UMiii- 5 0'CE^Tro««feSiffl5(TI^:*3V^-Cf^S^ 

bfc, jesi 1 niEmmmw e o^tv ^fcjEUte 4 irm* u 

V A@ 2 I4*a«m#: 7 >fc 5 »:iJE 

«LTfflv>fc. ±EjE«ii, :S*i2, W»WRXJ('^^<^ 

— J? 3 SrfflV^TI2lllc:S^-t-iE^2 0mm, 1 . 6m 

s/=^->'^^T-fc-5. lEffiSi^KtLX, IIJ£0iJl~9&U« 
tttJf^ 1 ~1 4-e»bnfcL i i.oMno.asN io.«aC 
oo.a30^Srfflv^, ^ix-^iXJ^J&mUm. 1 ~ 9 RlfOM 
^?tfei~i 4 ti-s. 

[0 0 9 7] {-t-f SulE*l6Hja?& 1 ~ 9 

Vf-)mm^ 1 ~ 1 4 Sr-tn^n#»{@f^ML, tD^I^Sc 

0. 1 I t A (1 ONfM*) , 4. 2 Vc^^lggS^mffi 

3EmtL, ifcm^#i4, mstEo. i i tA (i o^m 

^) , «lJhm£ESr3. 0 V(^«®ggSfcfi;i: Lfc. 
[0 0 9 8] ^v>T, •y--^'^'yH^i^^t^7o3t, ^■y-'i'^' 
1 . 0 I t A ( 1 nf^m^) , 4 . 

2 VC5«SSE3emffi3E«i: L, *ic«*#li, SsEl. 0 

I tA cmra^) , it^ii-miESrs. ov«>^m^jfe« 
[0 0 9 9] ^nj:*^w«?ifei ~9&u=jt^fl;?&i ~ 

1 4ro^JjfmKSIife»SriE«Lfc. 
[0 10 0] 

[^1 1 



(12) 



21 



200 2-304993 



22 



(0 



m 
m 
a 



S 



8 



8 



S 



S 



8 



8 



8 
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8 



S 



CO 
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no.3sN i o.«C oo.zsOai: f?ft*aS?a*i5: 9 5 0 
~1 1 0 CCi: L7t*J£0iJl ~5cOiE®Si^KSrfflV>7t 

Jtemmttte^r^Lfco i-?ti5*>. SfHSfiA^l 6 0mA 40 
h/g i: Infers $fe>lr. *(rm<'<#r irir. iNfe 

[0 1 0 H riiJr^LT. %^^mW%: 1 2 0 0*Ct 

fcfc m u ^ ■<>- 4-1 (■+ aiiAnwnrtii'-i^*;Li'- ffli sy-- II =f-rt 
yS:*<i:%xf3n^. 50 



10 1 0 2 J Hft^iilllia^Srg 5 CC^fffit L7ttt|50iJ 
2, 3(7?IE^S?S4felKSrfflV^fcJteEm?lfe2, STii, 

[0103] iEmismwi:m0.i-i>m^^m7tm<oitm 

W L T V v5 r i: i:; o fc, 

5rl?ftMaLTt#bixfcJtlSfi'j4~l Owmgi^KSriB 
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[0 10 5] «^tt«gll^tt*-^^<^iS 
<fife#-r5^*i:*ofc. Jtt!5S?fe4~l 0<^1^W^>'^ 

3ffi---(73^-fl:;Jsp3?tJrff fctiT, a#-f-S 2fl5oS 
(0 10 6] *ISlifiS|T-{4. s}?iJ'>'l!«?&JioV> 

[0 10 7] 
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1 lEi& 
2 

4 iE^€& 
5 

6 lEmmmw- 

8 



II] 




8 




F^'— 4G048 AA04 AB05 AB08 AC06 AE05 
5H029 AJ03 AJ05 AK02 AK03 AK05 
AK16 AK19 AL02 AL03 AL07 
AL08 AL12 AMOS AM04 AMOS 
m07 BJ03 BJ12 CJ02 CJ08 
CJ12 HJ02 HJ14 
5H050 AA07 AA08 BA17 CA02 CA07 
CAll CA20 CA22 CA29 CB02 
CB03 CB08 CB09 CB12 CB30 
EAIO EA24 FA17 GA02 GAIO 
GA12 HA02 HAH 



(14) 



2002-304993 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ other: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



